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Abstract Of WO01 571 34 

A flame-retardant resin composition which comprises (A) 100 parts by weight of a resin ingredient 
(component (a)) comprising at least 50 wt.% impact-resistant polystyrene and (B) 1 to 50 parts by weight 
of a phosphorus compound (component (b)) represented by the formula (I). In the formula, A and A' are 
the same or different and each represents -OR or -Q, wherein R and Q each represents C1-12 alkyi, C5- 
10 cycloalkyi, C7-20 aralkyi, or C6-15 aryl. The polystyrene resin composition and a molded article thereof 
contain substantially no halogens and have heat resistance, in particular, a high level of deflection 
temperature under load. 
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9 5%e^±, P#JC«1 0 0~1 0 5%^^-rc:<i:fefe^o ZL(D^o 

>iaiiig'^<^^^Mfct)^iaE (HDT) ;^n5c^:^^^gTb7^c^V^T> ^-S^'&liti 

^0mmtmc7i^^7bM'^ns^±<D7mt:^Tm^mtm^'k<^tix\^^-/3it^-D 
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m.tz.t>^iEimv (t:) t<Dm%\zi6\^^x. (y/x) x i o o%(DH-^ST^ai 

mU (HIPS) ASTM-D6 4 8{C^SilUfe:^STl/4-1'> 

^n.m.^r'km^^xmmi. siMPa (is. sKgf/cm^) rm^x^fzM 

7 0~9 S'CTa^^o 



(A) W^1t7i^>J7;5^1/>J;D^K6*)li/c5;^1tilg^5]- (^^a) I0 0m*g|5 

(B) Ti2-«giC (I) T^$n'5>>j>'^^ik^i^ (^^b) i-soaagg. 



{at^^>A*3i;t/A' «it!-=foU<tiS:^J:D, -OR^fe«-Q^£^-r. Cdi? 




o 
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S> 7-20 (D7y)V^)\^m'^ti\tmM^ 6 ~ 1 5 C07 U -JUS^^fc 



(B) TE-^i?: (I-l) T^$na'J>^W<b^tl (^^b-l) 1~5 0 



15 6~1 5 07U-;i/SS:S^T. 

20 2. 4. 8, 1 9-v4^7.777:t!n [5. 5] 'j7>x 

3. 9-v7xy:^^^>-3. 9-v:r^lJ-'1' K (b-1) 

6. 8 1gB, lfUv>16. 0^, v:t4^-tl->8 0. OgU^ttiZi^. mJl^tfco 



5 ^•i'7°2 



10 ^0 u^mm^mmummo 
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20 

^iKRi^^^ y-MzTimb^mbrzo mnrc^Wim^ 12 ox:. 133? 

■y--3, 9-v4^X77XeP [5, 5] ^yftiy, 3, 9-v7x/^->- 
.5 3, 9-v;t^-tf-rK (OTb-li:#1-€)) "e^^¥^&a^>Lfc. Wtt8 
0%, 3»PNMRM^«9 9%T*ofc. 

^H-NMR (DMSO-de, 3 0 OMHz) : (5 7. 3 8 (m. 1 OH), 4. 
75and4. 45 (m. 8H), ^ip-NMR (DMSO-dg. 120MH 
z) : 6-1 3. 5 2 (S). : 1 9 3-1 9 5*C 

10 

mmm2 

2, 4. 8, 1 0-xh^^+tf--3, 9-v4^7.77Xtfn [5, 5] '>>x 
;d>. 3. 9-v^h+'>-3. 9-v:t4^1f-rH (b-2) <DWm 

15 6. 8ia5. DMFO. llU'^^tih^. mK)ts^mz^^iymV)>ZO. 6 
8gg^^rlTD-h^fflV«pL, ^Jn^T^, 5 CCTJinf^^fi^ofco Kim.. 
W^-^-r^nnb. igfk^5^I/>3 9. TgB^^JlOL, #en;^c:^^^5.IRbfco 
%^ntz^M'!^^mt^^Vyx^^L. 12 or, 13 3PaT3BtrBl^iiL, 
afe(^@#ll. 1 4gB$#;to #6tl/!:@#:{3, ^^y-;i/6 0. 12^^^ 

^btzo %^ntz.mw^:^9 y-Mz^^mmm^'n^\ 120*^ i33Pa 
T3PfFBi^j^L, efe©®#6. ^in^ntzo '^^nrzMwn.^'v. ^hnm 

R7;^^h;k :5^rXIill.'^J<J^{CJ:Di6<)i:-t^2. 4, 8, 10-xh7^=^tl- 
-3. 9-v4^7.7 77.t:D [5. 5] Oyftjy, 3, g-i/^h^v-S. 
25 9 -v:t=^^1t<H (I^Tb-2i$4^-r^) T^S^Sr^iEUfco IRTO60%, 

^H-NMR (DMSO-dg, 3 0 OMHz) :(54. 46and4. 21 (m, 
8H). 3. 74 (d. 6H). ^ip-NMR (DMSO-dg. 120MH 
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z) : 0-6. 3 4 (S), Wi!^.: 1 9 0 - 1 9 5t: 
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mmms 

2, 4. 8. 1 O-T^hyt^'^-S, 9 -v*7>777>t:D [5. 5] 0>t' 
5 tl>, 3. 9-v7x-;U-3, 9-x:t^lJ->r h* (b-3) c^HI^ 

10 D^/tJ^y-MCTSfe^Laiib/i. t#bnrc5®tl^l 2 or, 133PaT3 
^i>h;k ]^m«^f::ckJ5g6^i:-r^2, 4, 8. 

9-v^z}NZ77XtrD [5, 5] Oy'rtiy, 3. 9-v7x-;i/-3. 9-v 

15 NMRM^tJ9 9%T^-pyt. 

^H-NMR (CDC 1 3. 3 0 OMHz) : 5 7. 9-7. 5 (m, 1 OH), 
4. 8-4. 1 (m. 8H), '^P-NMR (CDC 1 3. 1 2 OMHz) : a 1 
8. 4 3 (S), a^,: 2 6 5-2 6 8*C 

20 mmm4 

2, 4. 8, 1 0-xh^:t^it-3, 9 - v4^7>7 tf □ [5. 5] •^>x 
tl>. 3. 9-v/5";i'-3. 9 - H (b-4) omM 

25 NUR7.^^h}V. RZmmmzJ;:KiE&0tr^2, 4. 8. 10-xK7:t 
^•^-3, 9-->'^X77Xh°0 [5, 5] '^>x:^J>. 3, 9-i^^^)V-3, 
9_,;;:^4i+j-^ (j!^;^Tb-4i:$5FT'5) TS^^^5S^>U^c:, i^mt3 0%. 
3^PNMRM^«9 9%T^ofc. 
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'H-NMR (DMSO-dg. 3 0 OMHz) : o 4. 5-4. 2 (m. 8H), 
1. 6 2 (d, 6H), 3^P-NMR (DMSO-de. 1 2 OMHz) : 6 2 7. 
5 2 (S), WtJ^si 2 48-2 5 It: 



5 mmm5 

2, 4. 8. 1 0— r h^^^-tf- 3. 9 - vzK;^7 7 7>tfO [5. 5] 
t}>, 3. 9-i^y)lT)V:/^)l-3. 9-v:i-^+|-'r H (b-5) (Dii^ 

10 '^P, 'Kl^UR7.^'!7 h)V. RXSm&mz^r)^&i)tr^2, 4, 8. 10 
-xh^:t+-ti-- 3. 9-v:i^7.7 7Xtro [5, 5] ^yftiy, 3, 9-v 

b^Co i|X¥tS8 0%, '^PNMRM^(S9 9%Ta5-QrCo 
^H-NMR (CDC 1 3. 3 0 0MHz): 54. 6-3. 8(m. 8H), 2. 
15 0-1. 8 (m, 4H), 1. 8-1. 5 5 (m, 4H), 1. 5-1. 3 5 (m, 
4H), 0. 9 5 (t, 6H), 3^P-NMR (CDC 1 3. 1 2 OMHz) : 6 
33. 6 (S), m^.: 1 9 6- 1 9 8"C 

20 2, 4, 8, 1 0-xh7:t^it-3. 9 - v>f:7.7 7XtfD [5, 5] '^>x 
;^7>. 3, 9->'*iS?-i/-vU-7'5";!/-3. 9-v:f+-9-^H (b-6) (DmU 

js^^p. ^HNMRy^^i^ hju, msm^-Mmz^^^mft^2, 4. 8. 1 

25 O-xh 7:^4^+1— 3. 9 -':/ii^X7 7Xtfn [5. 5] ^yftiy, 3. 9- 

,;;^_,>.^ij_y5^;i,-3, 9 _ ,>'^4i4^-< (OT b - 6 ^l^f ^) 

^H^^bfc. IR¥«3 5%, 3^PNMR^E«9 ^XXh-Dtz. 

^H-NMR (CDC 1 3. 3 0 OMHz) : 6 4. 6 5-3. 7 (m, 8H), 
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1.2 7 (d, 9H), 3^P-NMR (CDC 1 3, 1 2 0 MH z ) : 6 3 8. 6 
(S), : 3 1 2-3 1 3*C 

5 2, 4, 8, 1 7:^=^+1-- 3, 9->'Ji^7.77XhfD [5. 5] ^y^f 

tl>, 3, 9-v^>v;U-3. 9-v:f^+l--rH (b-7) (Dmm 

^OTSi«^3^i^3ii{cL/Tefe(D@^i 5. 3gB$#feo f#e.n:^@^«3'p, 

^HNMRX^^ h;i^. Wl!l!.#xil'J^tCckDg6^<h-r^2, 4, 8, 10-xh 
10 y^-^'^-Z, 9->^3j^X7T7.t!n [5, 5] ^yftsy, 3, 9-v^>i/ 

7 5%, 3lp^fMRM^^i9 9%Tab^7^o 

^H-NMR (CDC 1 3. 3 0 OMHz) : 5 7. 4-7. 2 (m. 1 OH). 
4. 4-4. 1 (m, 8H). 3. 48 (d, 4H), ^ip-NMR (CDC 1 3, 
15 1 2 OMHz) : (5 2 3. 1 (S), ill,^ : 2 5 7 - 2 5 9 1: 

iiWJ8 

2. 4, 8, l^-T-Vy^^-^-Z, 9-v4^X77Xtfn [5. 5] 

tsy, 3-:7xy4^->-9-p<5";i'-3. (omm. 

6. 8 IBP, t:Uv>0. 4g|S, >^:t^1J-> 7 0 . OgB^tfcj^^^ gl^L/^c« ^ 
S;&^§llC7x-;U->*^PD*X7x-h 1 1. 8$15S:^fiTO-h$ffl(.i^jD 

n/c. #^>nrc1®#:^l 2 ox:, l 3 3PaT3^rpm^b, SfeOS^e. 0 
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7j<tC^i:)?5fe?t^fTo7'Co t#nb/!:5^^^1 2 0*C> 1 3 3PaT3B#fBll£<^b, 

m'i^aiM{IcfcOB6<)<!:-rS2. 4, 8. 1 0 -x h ^^t^it- 3 . 
777.h!P [5, 53 ^y^fiy. 3, 9 -^^'7x7 3. 9-v^4^it-r 
h* (UATb- Siller 5) -e^§:it^5i^.brc, W{S4 0%. '^PNMR 
«M^9 9%T^oyc:, 

^H-NMR (CDC 1 3, 3 0 OMHz) ; (5 7. 4-7. 2 (m, 5H). 4. 
7 5-3. 8 (m. 8H). 1. 64 (d. 3H), ^ip-NMR (CDCI3. 
120MHz):(531. 57 (S). -13. 68 (S), 195-19 

6t: 

(1) mm^ (UL-9 4M) 

ll»tt;P^3. 18mm (l/'8-f>5^) CDxX h fcf-7.;&fflV\ 
MR^ci:i>T, ^aUL^g*&<DUL- 9 4lC^^$nTVi^mifi«lil^l32p 

(2) ®7LlAm7),p/C 

ifA^'l4X5^1/>^1tiil gl-;<5^;i/X5^;U^h>l 8mli:^iS^y-;i^2m 
lOfl^^Ji^m, 2 5'CT2BtPB^ii(i:e)b, 5"C, 4 0 00 rpmT3 0^ 
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25 

77sp/'C= (ti/to-1) /C (C : Ji^U-^-ii^g/'cl 1) 

(3) 3fA^'|±7.5^I/>miti!i4'Oi^A^^a^^fig^» 

10 wm.m%mM.mm w) 7>m. un i t y a o o ) iz^ ^ymm'^'omm 

(4) mmrziD^i^ (hdt), nmrzt>?f-i^m^w^ 

15 ^mrzt>^i^mit. ASTu-D 6 4 8\zmuvrzijm\z^r) e. asmm 

3^umuwm\t. mmhrzziAm^:^'^uy^m^<D^mfzi:>^^mK. cc) t 
x^u>^mmm.]^^ommrzt)^^my cc) ^sy^u, (y/x) xioo 

20 

(5) MFRM 

J I S-K7 2 1 OT^^^n^aq^^lC^UT, 2 3 0t:> 37. 3N (3. 

25 

(A) 

®jS7C5teS7?sp/C = 0. 63d l/g, =fA4^S'&#:fiS^4. 3fifi%. 



26 

MFR36. 0 g/ I O^r^^z^A^^X^l^y^m'i {^IkTU- 1 t^f 
^) 

a)M7Citegr7,p/C = 0. 7 8dl/g. □'At^a'&^^5^4. 3S*%. 
5 MFR71. 9g/l 0^TaSu*A^'tt7;5"l/>l^^l!g (£;TH-2a:*5;-r 
^) 

(Dji7Eitei?r7,p/C = 0. 96dl/g, 3fAt«cB^^fiK5^-7. 9m*%, 
MFR7. 9g/l 0 5i-Tr^^:3'A^'l47.5"U>?^1^fli (OTH- 3 iif^T^) 

0 

H-4<i:$i^T^)} 



15 (B) mmmyit^m 

®2, 4. 8, 1 0-xh7:r^+)--3. 9 - v/f;X7 7^ l^D [5, 5] '^Z 

>x;^>, 3. 9-v7xy:^'>-3, 9 - i/^^1i--r K ( I - 

1) TR^SckOT' ;^)^'<i:t)lC7x::i;VST^^3i^U>^xXxJWb^tl (OT 
b - 1 .hf^-r^)} 



20 



25 



(D2. 4. 8. 1 3. 9-vzi^7;777vtf□ [5. 5] 

>x^>. 3, 9-v^h^v-3, 9-'>':t^-y-'r h' {Huf2-JJS^ (I-l) 
TR^icktKR' 7!/^^ifcic^5^;i/STa5^mt>cU>i^X7.x;Hb^tl (OTb-2 

(D2, 4. 8, 1 0-T-h^^=^-y— 3, 9-v4^;:^77Xb°P [5, 5] 7 
>x^>. 3, 9-v7xX;U-3. 9-v:r^-t)-< hMHufS-^^ (1-2) 
-eQ4BcfcTO' i}^th\Z'y x.:=.)VmTh^W^t-7^-!t-^-Ut%m (OTb-3 
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(D2. 4, 8. 1 O-y'hyt^^-^-S, 9-i^t^7.7TX}^U [5. 5] 0 
>Ttl>, 3. 9-v/^;U-3, 9-v:r+1t< H {tfllB-IS^ (I -2) T 

(D2. 4. 8, 1 0-5^ h 7^+1^-3. 9-v7}>X777.trD [5, 5] 
>x;^j>. 3, 9-vy;UT;i/7'5^;l'-3. 9-v:^^1?--r F {h&IB-/!S^ (I 

(D2. 4, 8, 1 0-xh7:r^1^— 3, 9-x^7:77Xtfn [5. 5] 
yy'tiy, 3. 9-v?^-i^^U-:/5^;i'-3. 9-v:t^1^-^ H {iJIH-iS^ 

(1-2) HQii^ZfQ' ■^^th\Z'^-'y\0-'f^)V^r'^^m^t^7.^^^- 

®2, 4, 8. 1 0-7"b^:t4^t)— 3. 9 - v7t^X7 r:^ tf O [5, 5] ^ 

y'ftiy. 3, 9-v^>v;u-3, 9-i/^+ii--r hMMfs-jss^ (i -2) 

0)2, 4, 8, 1 0-7"h^:t4^-t^-3, 9-v:1^;^7TXfc!n [5, 5]^ 
>x^>, 3-7xy4^'>-9-p^^;i/-3, 9-v^^it-r H (WIB-^iC 

(1-3) X'Ri)^yjL=.)vm^ Qf)^y^^)vm'^$>^mmmv>it^^ (OTb 

-8<i:*^r^)} 



(C) 't(Dm(D^)>it't'^ 
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5 

(C-3-1) rR\ RK R^^3J;a^'R'/i/^*7x-;UST^^W^U>MX7. 
T-;Wb#tl. (^) iaCR-7 3 3 S (OTc-3-l«hl5;-r^)} 

10 @1, 3 -7x-^>b*7> [i/ (2. 6-v/5^;U7x-;l/) 7;j■7.7x- 
^] {Hifte-j3Sit (4) R\ R«*3j;lKR'/{)^'2. 6 - v^5^;U7x-;U 

STS-5«U>mxxx;Wt:^ti, mm^fkixll (^) ^Tx:^^^^? P- 5 

00 i];kTc -3- 2 tm-r^)} 

15 ©EX 7x7 A (v7x-;i/) 7:j-7.7x-h] {tulB— IS^ (c 
-4) TR^ R^ R«^5J:lKR^7&^7x-;i/g, Ar ^*3«fcD^Ar2d^':7x-U 

>S, X75Ky7'DtfU7^>STS^wau>i?xx7^;U'fl:^^, ±A^t:^ 

(^) MCR-741 (JE^Tc -4<hl^r^)} 

20 ®6H-v^>y [c, e] [1, 2] ^^1f*X*:U>-6-:f> 
^ (:^) ^HCA iPXTc-Smt^)} 

(D) ^(DfilK^iiM 

{S*?ftiii (m S[y7V-BC-9 0 (OTd- i <i:^^-r^)} 

25 

[MMM 1-25 4oi:D^'itWJ 1 ~ 1 5 ] 
m(i)-l6t¥m^ (x^y-^JUil, KZW15) {CT#J5ita^l 8 O-CT^W^y h 
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rz^]yy h^Mihj^mm am u^^^mFfrm. j 7 5 s i) ;cT->'j>^-ia 
g2 0 orTfiKfl^Lfc, iiS(.^^^m^xnmLrzmM^m^z7r:Lrzo 
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